INTRODUCTION
The progressive aging of the population is a worldwide phenomenon. As a result, there is an increase in the prevalence of osteoarthritis (OA) and, consequently, in the number of total knee arthroplasties (TKA) performed, a cost-effective procedure with good clinical results. 1 With the greatest number of TKA, invariably, there is a growing need for review procedures, 1 which are technically more difficult and more costly, with an estimated cost of $ 75,000 per procedure in the United States. 2 There are no published current epidemiological studies in Brazil that quantify the number of surgeries performed for TKA revision. The survival rate and clinical outcomes of revision of arthroplasties are lower than the primary TKA, so that their performance should preferably be in specialized centers and with experienced surgeons. 3 However, it is known that there is no such distinction by specialized centers in our environment, so that any service is authorized to perform these procedures. According to studies of published TKA indications, the main causes of failure are aseptic loosening, instability and infection. Lombardi Jr et al, 3 in a multicentric analysis of 844 cases of TKA revision, found aseptic loosening (31.2%) as the predominant mechanism of failure in primary TKA, followed by instability (18.7%) and infection (16.2%), with mean time to failure of 5.9 years. These data are in agreement with those published by Khan et al, 4 with aseptic loosening (29.8%), infection (14.8%) and pain (9.5%) as the main indications for revision.
Unfortunately, because of the difficulty in dealing with bone loss and the lack of soft tissues present in these cases, the results of the revisions are not as predictable as in cases of primary arthroplasties, 5 and may lead to catastrophic evolutions, such as arthrodesis and, in the last case, amputations, which greatly impairs patients' quality of life. Unlike trauma-related amputations, the outcome of transfemoral amputations after uncontrolled TKA infection is not satisfactory, with few patients resuming the ability to ambulate. Helito et al, 6 in a series of cases, showed that only 25% of the patients undergoing amputation in this context were able to maintain the ability to ambulate. Thus, trying to establish a national epidemiological profile, in order to understand how we deal with revisions of arthroplasty in our country, the objective of the present study is to evaluate the historical trend of revision of TKA performed by the Public Healthcare Service (Sistema Único de Saúde -SUS), analyzing regional differences and comparing findings with existing data from other countries. In addition, as a secondary objective, to establish a parallel between the number of reviews of TKA performed and the number of services accredited to the Brazilian Society of Knee Surgery (Sociedade Brasileira de Cirurgia do Joelho -SBCJ).
OBJECTIVE
To analyze, through DATASUS data, the historical trend of revision total knee arthroplasty (TKA) in the period between 2008-2016 and to relate it to demographic aspects, at a regional and national level.
MATERIALS AND METHODS
A research was performed using the DATASUS database, in the area of Health Information (TABNET). After definition of the period between 2008 and 2016, the procedure "0408050055 ARTROPLASTIA TOTAL DE JOELHO -REVISAO / RECONSTRUCAO" was selected as a filter. 7 To calculate the incidence, the total of revisions of TKA was used as numerator and the total national, regional or state population for the period studied was used as denominator. Population data were obtained by the National Census of the Brazilian Institute of Geography and Statistics (Instituto Brasileiro de Geografia e Estatística -IBGE) and the projections for the other years. The number of accredited services by region/state is available on the SBCJ website. 7 The obtained results were allocated in tables, according to the studied questions. The main objective of the study was to describe the incidence of TKA review in Brazil. For the statistical analysis, the data related to the TKA revisions were presented in absolute and percentage values, with a total for Brazil and stratified according to the Region or Federal Unit, in relation to the year of the procedure. The surgery rate was presented by groups of 100,000 inhabitants. Finally, a statistical analysis was performed to allow a descriptive evaluation of the results obtained.
RESULTS
Between 2008-2016, the nine-year period used for the study, 7,844 TKA revision surgeries were recorded. We highlight the significant contribution of the Southeast region, with 60% of the absolute number of procedures performed in Brazil, with the state of São Paulo accounting for 37% of the total national amount (Tables 1, 2, 3) . The national rate of procedures per 100,000 inhabitants presented a variation between 0.41 and 0.48 in the analyzed period (mean of 0.44) (Figure 1 ). Although the absolute number is much higher in the Southeast region, we highlight that the highest rate of TKA revision is found 
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Cada autor contribuiu individualmente e significativamente para o desenvolvimento do artigo intitulado "Panorama das revisões de artroplastia total de joelho no contexto do Sistema Único de Saúde: um problema nacional": LPM (0000-0002-1965-2100)*: pesquisa, levantamento de dados, análise estatística; GAL (0000-0002-9484-7717)*: pesquisa, levantamento de dados, análise estatística, redação do texto, revisão bibliográfica; GHRC (0000-0002-1409-3178)*: pesquisa, análise estatística, redação do texto, revisão bibliográfica; JRP (0000-0003-0287-4548)*: idealização, orientação da pesquisa; MKD (0000-0003-1999-9478)*: idealização, orientação da pesquisa, orientação da escrita do texto; CHP (0000-0003-1139-2524)*: idealização, orientação da pesquisa, orientação da escrita do texto. *ORCID (Open Researcher and Contributor ID). of TKA revisions made in Brazil in 2016, when there was a reduction of 15% compared to 2015, which may eventually be related to a worsening of the country's economic indicators in this period, with a direct impact on the public health system. In England and Wales, it is estimated that 332% increase in the number of revisions of TKA between 2012 and 2030. 14 In the United States, a 601% increase in TKA revision demand is estimated in 2030 when compared to 2005. 2 Although there are no national estimates of the number of TKA revisions in 2030, the chronological evolution shown in figure 1 shows that public health policies are needed for an attempt to reverse this situation. A recent national publication brought a picture of the primary TKA in the SUS. Between 2008 and 2015, there was an average annual increase of 8.7% in the number of primary TKA. 15 Comparing with our study, after compiling the data in a linear regression curve, we found a growth of only 12.78 procedures per year. Although we use different parameters in this comparison, there appears to be a lag in the number of revisions, which can not grow analogously to the primary procedures. The delay in performing the TKA review procedure, after its indication, is associated with an increase in complications and technical difficulties. Unresolved loosening tend to provoke a positive feedback in the process of osteolysis and bone loss. The need for endoprosthetic reconstruction, as an alternative to rescue the limb, has worse results, with higher infection rates and a greater need for further revisions. 16 In cases of prolonged use of the cement spacer, late follow-up showed mechanical failure in 87%, with supracondylar fractures and spacer dislocation being the most common complications. 17 As shown in table 4, there is a large regional disparity in the rate of accredited services and members associated with SBCJ, with more than 50% of services and members of society being in the Southeast region. This reflects a national lack of reference centers for conducting a revision of TKA. Jeschke et al, 18 showed a clear association between the need for revision after a primary TKA and the surgical volume of the hospital where the procedure was performed. These data allow extrapolations for cases of TKA revisions. Because it is a high-cost, large-scale procedure with many complications, it is important to create regional centers of excellence, with professionals trained to perform this procedure, seeking better results and optimizing public health policy. We know that underreporting makes it difficult to interpret the Brazilian TKA revisions more reliably. With use in the United States and the United Kingdom, the American Joint Replacement Registry 19 and the National Joint Registry 20 are important tools for the prospective monitoring of performed arthroplasties and implant surveillance, generating a broader national perspective, rather than a purely institutional view . This reinforces the need to create a brazilian registry of implants, facilitating control and helping to guide decisions about investments and improvements to be made in the SUS network care. The fact that we use data only from the SUS generates a limitation to our study, since we can not size the impact of the revision of TKA in the supplementary health system, which is responsible for an important portion in the total amount of cases. In addition, a statistical analysis based on numbers alone may not reflect the presence of good services, which certainly exist in all regions of the country, with a qualified team that, although perform a low number of procedures.
CONCLUSIONS
In Brazil, an average rate of TKA revisions was 0.44 per 100,000 inhabitants between 2008 and 2016. In absolute numbers, the Southeast region has the highest volume of procedures. However, the highest rate found is in the South region. 69% of the services accredited to the SBCJ and 61% of the SBCJ members are in the Southeast region. 
